Changes in peripheral blood flow are known to be a precise indicator of health disorders. If the blood flow could be measured quickly, reliably, and non-invasively, physicians would be provided with new options for patient screening, earlier disease diagnostic, and monitoring the effect of treatment. Laser imaging is a natural candidate for this as it allows measuring blood flow changes non-invasively and without any physical contact. However, present blood flow imaging systems are not yet suitable for clinical applications, because they are either too slow or insufficiently accurate and require special skills to operate.
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There have been several approaches to the development of laser blood flow imagers. Scanning imagers-for instance two different LDI systems have been developed by Wårdell et al. 1 and by Essex To overcome these problems, we have developed a new imaging system that attempts to incorporate the advantages of both LDI and LSI without featuring the disadvantages.
Our new digital imaging modality uses the latest CMOS image sensor technology. The new imager is based on an integrating CMOS image sensor with random region-of-interest (ROI) addressing capability. 5 This feature allows the acquisition of the Doppler signal at many spots simultaneously at a sub-frame rate
Figure 1. Schematic drawing of a high-speed laser Doppler blood flow imager
of several kHz. Such a parallel detection approach substantially reduces the measurement time. Integrating detectors also have a better signal-to-noise ratio than non-integrating detectors, especially when measuring simultaneously in a plurality of points. The random addressing integrating detector also allows the use of the same detector for both LDI and LSI, extending the ability of the instrument.
The new laser Doppler imaging system allows imaging and real-time monitoring of blood flow in biological tissues, e.g. skin microcirculation, in an area of up to 15 × 15 cm 2 . The system generates two-dimensional blood flow related maps (perfusion, concentration, and speed) with a frame rate of 0.1Hz to 10Hz, depending on the map size and sam- Figure 2 . The changes of the blood flow over extended areas of tissue can now be monitored in real time providing the physician with functional information about the microcirculation, (see Figure  3 ). In contrast with conventional laser Doppler flowmetrywhich measures a single point-functional mapping images not only correlate in magnitude with the degree of perfusion, but also localize changes of blood flow with high spatial specificity. Our main objective was to develop a reliable, objective, userand patient-friendly high-speed imaging system for measuring the blood flow in various biological tissues. Although the experience is still needed to interpret the images, the measurements themselves could be administered very easily due the instrument design. Our system is a fully user-independent, therefore highly reliable, instrument that greatly reduces costs and improves patient benefit. 
